Background: Previous research suggests that overweight/obese children entering schools in Hawaii are more likely to live in communities with higher proportions of families with low educational attainment, higher poverty, unemployment and government assistance. Purpose: Although studies have highlighted the association between neighborhood structural factors and childhood overweight/obesity, any role between childhood overweight/obesity and educational performance factors remains unclear. Methods: Hawaii public school data were obtained, specifically (1) the proportion of students in 2007-2008 who were overweight/obese (among 12,823 students between ages 4-5 who entered 204 public elementary schools at that time) and (2) average school performance scores on educational performance indicators (math and reading proficiency, school performance, and parent, student and teacher satisfaction (positive responses on school quality indicators). Information for each school was entered into a database and correlational analyses were conducted. Results: Overall school performance scores were moderately correlated with proportion of overweight and obese students (Pearson's r=.507, p<.001). Specifically, schools with lower average performance scores had higher rates of childhood overweight/obesity. Conclusions: Since many children who are entering public schools are already overweight/obese, the findings suggest that educational performance factors measured may be reflective of the community structural factors (social determinants, socio-economic conditions etc.) that are related to overweight/obesity. Addressing community structural factors, including socio-economic conditions, will be important in effectively addressing pediatric obesity.
Introduction
Obesity in childhood is associated with numerous health problems. Obese or overweight children are at increased risk for numerous health conditions, including type-2 diabetes, hypertension, cardiovascular disease, dyslipidemia (high triglyceride levels), some cancers, gallstones, osteoarthritis, rheumatoid arthritis, premature death, sleep apnea, and respiratory problems, as well as poorer physical functioning status and lower life expectancy (Centers for Disease Control and Prevention, 2014) .
In July 2013 the rates of obesity and overweight among children aged 4 to 5 years entering public schools during [2007] [2008] in Hawaii were reported (Pobutsky, Bradbury, Reyes-Salvail, & Kishaba, 2013) . The results showed that over one in four (28.6%) children were either overweight or obese. These findings were similar to those found [2002] [2003] (Pobutsky, Hitokawa, Zou, Huang, Rosen, & Wood, 2006) . School complexes in Hawaii, which are similar to school districts, are geographically grouped and comprise those elementary and middle schools that feed into a particular high school. Total proportions overweight and obese were higher in specific school complexes on Oahu, as well as in specific rural and Neighbor Island school complexes. The 2013 findings also showed that the school complex communities with the highest proportions of overweight and obese children also had higher proportions of families with lower educational levels and per capita income, as well as higher poverty, unemployment and persons needing government assistance (State of Hawaii, 2009).
Although studies have highlighted the association between neighborhood structural factors (e.g., high poverty, lower education) and childhood obesity (Graves Grow, Cook, Arterburn, Saelens, Drewenowski, & Lozano, 2010; Bathell, Simpson, Stumbo, Carle, & Gombojav, 2010; Tolbert, Kimbro, & Denney, 2013) , the magnitude of the association between educational performance factors (e.g., parent, student and teacher satisfaction and school performance) and childhood obesity remains unclear. The present brief report investigates this issue by plotting the [2007] [2008] Hawaii public school level data on the total proportion of entering students who were overweight and obese, and adding in the 2008 school composite (average) scores or educational performance. Specifically, we assessed whether children with higher BMI, an indicator of overweight and obesity were more likely to be attending schools with lower performance indicators in the same vulnerable low SES communities.
Methods

Participants
Student Health Records are required for students entering public schools in Hawaii and the Student Health Record document contains the student's required immunization history and must be stamped or signed by a medical practitioner, medical personnel or a clinic. It also contains information on the age and sex of the child along with information regarding existing chronic conditions, such as asthma. Height and weight were measured and recorded by the medical personnel completing the form and it is not known how many different medical personnel completed these forms, and this could have introduced errors. Measurements were recorded in both metric and non-metric measurements, and all records and forms were verified for accuracy and all converted into nonmetric measurements for analysis in CDC EpiInfo 2000 NutStat program (Centers for Disease Control and Prevention, 2014).
All public schools in the entire state (including charter schools), were invited by the Department of Education (DOE) to participate, but schools were not required to participate. There were 14,070 students who entered kindergarten in Hawaii public schools in 2007 -2008 (Pobutsky, Bradbury, & Kishaba, 2013 . This study population was limited to those students aged 4 to 5 years (48 to 71 months), resulting in a total of 12,823 usable health records among those who were the correct age for entering kindergarten in 2007-2008 (or 91% of the total census of entering students). Students' ethnicity, household income or other household characteristics were not included on the Student Health Record. Therefore, these variables were not available to be included in this study. Although information on individual schools was available for the study, and was provided to the DOE, to ensure privacy, results of individual schools were suppressed under an agreement between the DOH and the DOE, and only reported out by school complex.
Analyses
The CDC's EpiInfo 2000 NutStat program was used to calculate percentiles for BMI, height for age and weight for height based on the 2000 CDC reference population. The CDC reference population is based on national health surveys from 1963 to 1994 along with supplemental sources, including NHES II &II, NHANES I, II & III and others (Centers for Disease Control and Prevention, EpiInfo, 2015) . In the CDC reference population, 10% of children are overweight and 5% are obese, with a total of 15% combined as overweight and obese. This study follows the CDC protocol and obesity is defined as BMI > 95th percentile and overweight was defined as being between > 85th and < 95th percentiles (Honolulu Magazine, 2008) . The proportion of entering students in schools and school complexes who were overweight and obese was calculated based on data obtained from student health records (Form 14), and reported in Pobutsky et al. (2013) .
Linear regression was conducted using these data to find the line of best fit, along with a Pearson's regression coefficient of correlation between school scores and proportions overweight and obese.
Results
School composite scores (average school scores on educational performance of math and reading proficiency, school performance, and parent, student and teacher satisfaction (positive responses on school quality indicators) and the proportion overweight and obese were moderately correlated (Pearson's r=.507, p<.001). In Figure 1 , higher average school scores on student, parent, and teacher satisfaction and school performance and proficiency were associated with lower proportions of entering students who were overweight and obese. The best fitting regression line for the scatter plot indicated that the proportion of overweight and obese accounted for 25% (R 2 = .257) of the variance in school scores. Table 1 shows the proportion and ranking of overweight and obese 4 to 5 year old students for each public school complex, along with its average school composite score on school satisfaction and performance and ranking. The overall general pattern shows lower scores and higher BMI associated with the same school complexes. It is important to point out that there were schools which were exceptions to the general trend in the correlation; the pattern itself is apparent in the rankings even though it is not a one to one ranking match. These communities with the highest proportions of children overweight and obese include those communities with higher proportions of families with lower educational levels, lower per capita income, higher poverty, higher proportions needing government assistance, higher unemployment and include higher proportions of ethnic groups at risk for overweight and obesity, namely Native Hawaiians and other Pacific Islanders and Filipinos. The evidence here shows these are also the communities with overall lower school performance and low satisfaction. 
Discussion
Results of this brief report show that total proportions of entering students who were overweight and obese at both the school and complex was a strong correlate of average overall school performance, proficiency and satisfaction, along with the previously mentioned socio-economic indicators for these specific communities (based on school complex). The same school complex communities with the highest proportions of overweight and obese children also had higher proportions of families with lower educational levels and lower per capita income, as well as higher poverty, unemployment and persons needing government assistance. The exact underlying factors involved in the association between childhood obesity prevalence and poorer educational outcomes found here are not clear but are likely related to the complex interplay of the social determinants of health including household income, housing, neighborhoods and community environments.
Limitations
Because of the cross-sectional design of the present report, a causal relationship between BMI and educational environment cannot be inferred, nor can a causal link be made directly from the low socio-economic indicators of specific communities and BMI and/or educational environments. However, it is important to point out that having an almost complete census of entering students (91%) results in having less error than obtaining just a sampling of students.
Conclusion
The previous analysis in 2013 suggested individual-level behavioral interventions alone are not enough to contain the obesity epidemic, and therefore, increased attention should be paid to the social determinants of health, including the role of neighborhood and community environments and overall health (Pobutsky, Bradbury and Wong Tomiyasu, 2011) . Our results provide additional support for evidence that there are common underlying social and economic processes or determinants responsible for lower school performance and satisfaction scores which in turn, are also correlated with childhood obesity. Indeed, integrated public health interventions that target both community and school level disparities may be effective at reducing overweight and obesity among young children. The Hawaii State Department of Health has developed a framework to begin to address coordinated chronic disease prevention in communities, schools and worksites through such integrated interventions. This framework is available online from: http://health.hawaii.gov/chronicdisease/files/2014/09/CDFrameworkLR.pdf. The Department of Health has collaborated with the Department of Education's School Food Services Branch (SFSB) to develop (1) healthy standardized recipes and provide opportunities for cafeteria staff training to make the SFSB meal programs more nutritious, and (2) school gardens to increase opportunities for nutrition and cooking education, provide access to fresh fruits and vegetables, and develop positive social norms around healthy food consumption. For more information, see http://health.hawaii.gov/school-health/. For other Hawaii integrated initiatives on physical activity and nutrition, see http://health.hawaii.gov/physical-activitynutrition/
